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pensated by the increased longevity of the survivors, who may be 
presumed to have perfectly recovered from the malady existing at 
the time of assurance, such expectation (if the 25 years' experience 
of the Clerical, Medical, and General Life Assurance Society may 
serve as a guide) will assuredly be disappointed. 

In conclusion, I beg to state, that to any one who feels par- 
ticular interest in this subject, I shall be willing to show all the 
details, with some additional tables and plans now in operation 
for the more perfect attainment of the object in view. 



On the proper Allowance to be made for the Surrender of Policies 
of Assurance. By Charles Jellicoe, Esq., Actuary to the 
Eagle Insurance Company. 

[Read before the Institute of Actuaries, 26th May, 1851.] 

IN any Company or Society for the assurance of lives — let it be 
constituted in whatever manner it may — it is evident that cer- 
tain rates of mortality and interest are always prevailing ; and that 
such rates are more or less constant throughout any given period, 
as the causes on which they depend are more or less stationary. 

Now, the annual amount required by any such Company to 
meet its engagements, will entirely depend upon the particular 
rates which happen to obtain in it ; and hence it becomes a ques- 
tion of the utmost importance to such bodies, to determine as 
nearly as possible how they are situated in this respect. To show 
this more clearly, we will suppose that a given Society consists of 
1226 persons, each assured for £1000 ; and that they entered it 
at the ages which they would do in accordance with the propor- 
tions found to exist amongst the persons assured in the London 
Offices. From the following table it will be seen, that on the 
assumption of a rate of mortality prevailing, similar to that called 
the Northampton, and a rate of interest not exceeding 3 per cent, 
per annum, the sum annually required to provide for the claims 
will be j643,109 ; whereas, on the supposition that 4 per cent, per 
annum is realized, and that the actual mortality corresponds with 
that which Mr. Griffith Davies has deduced from the experience 
of the "Equitable," no more than jS31,417 will be needed for 
the purpose in question. 
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Northampton 


Equitable 
Mortality, at 4 per 


Age. 


Persons assured 


Mortality, at 3 per 




at each Age. 


cent. Interest. 


cent. Interest. 






£. 


£. 


Under 14 


13 


247 


136 


15 to 19 


21 


427 


260 


20 „ 24 


81 


1,828 


1,159 


. 25 „ 29 


169 


4,217 


2,797 


30 „ 34 


215 


5,984 


4,107 


35 „ 39 


209 


6,568 


4,619 


40 „ 44 


177 


6,353 


4,596 


45 „ 49 


134 


5,549 


4,176 


50 „ 54 


95 


4,584 


3,602 


55 „ 59 


62 


3,517 


2,853 


60 „ 64 


35 


2,425 


1,988 


65 „ 69 


13 


1,129 


937 


70 „ 74 


2 
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187 




1,226 


£43,109 


£31,417 



We may imagine that the Society just keeps up its numbers 
by the constant influx of new members ; and thus, if we suppose 
the premiums charged to be those derived from the 3 per cent. 
Northampton Table, the inquiry involves a question whether it has 
merely enough to meet its engagements with nothing to spare, or 
is in a condition to pay every claim as it falls in, and still have a 
surplus annually of not less than .§811,692. 

I have selected the conditions above quoted, because they pro- 
bably form the limits within which the rates experienced by most 
of the well-established Assurance Societies will be found to range ; 
that is to say, the mortality prevailing in them will, in all proba- 
bility, not be worse than the Northampton, nor better than the 
Equitable : nor will it be found, generally, that they can improve 
their funds at a higher rate on the average than 4 per cent., how- 
ever much within that limit they may exceed 3. 

Within these limits, however, it is likely that an almost infi- 
nite variety of grades will be found to obtain amongst the existing 
Companies, especially as regards the rate of mortality ; the causes 
of difference on this head being themselves numerous, and ad- 
mitting of combinations which no doubt give rise to numberless 
variations. Thus, the manner in which the lives are selected, whe- 
ther with medical aid or without, — the predominance in number 
of town assurances over country ones — of Irish over English — of 
male lives over female — of young people over those of more ad- 
vanced age — of persons in wealthy circumstances over those in 
more humble life — of assurances effected for family purposes over 
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such as originate in pecuniary or commercial transactions ; — each 
of these will exercise a certain influence in proportion as it exists 
in any given Society, and will be subject to all sorts of modifica- 
tions, according to the extent to which it enters into combination 
with either of the others. Hence we may gather, that almost every 
Assurance Society has an experience, in a great degree, peculiar to 
itself; and to speak rigorously as regards any one in particular, 
"that none but itself can be its parallel:" and thus, although we 
are compelled at the outset to assume a model, such as we have 
reason to believe the Society will eventually form itself upon, it 
will be sufficiently apparent, from what has been said, that no time 
should be lost in determining the real facts of the case, so soon 
as circumstances afford the means of doing so. 

Amongst the questions to the correct solution of which this 
determination is essential, there are few more important than that 
to which this paper more immediately refers; viz., the proper 
Allowance to be made for the Surrender of Policies of Assurance. 
A little consideration will show that their intrinsic value depends 
almost entirely upon the conditions to which I have alluded; for 
upon them depends the amount of the present and future reserve 
which must always be made to meet the claim. 

To elucidate this matter, we will suppose that, in an Office 
charging the Northampton premiums, assurances are offered for 
surrender after ten years' duration, — the ages of the persons on 
whose lives they were effected being at the commencement 25 and 
45 years respectively ; and let us suppose, further, that the pre- 
valent rate of mortality in the Society has been found to coincide 
with that called the Equitable, and the rate of interest realized to 
be 4 per cent. The several corresponding values will then be as 
follows : — 



Ages 
at Entry. 


Annual 
Premium 
charged. 


Annual 

Premium 

required for the 

Claim. 


Amount 

reserved to meet 
Claim. 


Difference be- 
tween Premium 
charged and that 
required for the 
Claim. 


25 
45 


2-403 
3-894 


1*561 

2*890 


8798 
16-817 


•842 
•954 



We will now assume, that in lieu of the prevalent rates being 
those above mentioned, it has been found that the rates actually 
obtain from which the premiums are formed ; viz., the Northamp- 
ton mortality, and 3 per cent, interest. The several values will 
accordingly be as follows : — 
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Aecs 
at Entry. 


Annual 
Premium 
charged. 


Annual 
Premium 

required for the 
Claim. 


Amount 

reserved to meet 

Claim. 


Difference be- 
tween Premium 
charged and that 
required for the 
Claim. 


25 

45 


2-403 

3894 


2-403 
3-894 


9-9741 
173016 


Nil. 
Nil. 



On the first hypothesis, then, the Society is receiving annually 
•842 and '954 more than it requires to meet its engagements; 
and since those payments are thereafter respectively worth to it 
14-202 and 11 • 780, it will by the withdrawal of the assurances 
be a loser to that extent, supposing the whole amount reserved to 
meet the claim to be allowed for the surrender. 

On the second hypothesis, it will be seen that the Society is 
receiving no more than sufficient to meet its engagements; and 
that, therefore, it will lose nothing on that score by the surrender 
of the policies on the like terms. 

These two instances will suffice to show how essential the know- 
ledge of the true conditions affecting any given Society is, for the 
solution of such questions, — and how liable we are, without it, to 
the constant commission of serious errors even on this head alone. 

Considering, then, this point to be established, I proceed to 
investigate the other principles by which we should be governed 
in reference to the question of surrenders. And first, it is to be 
borne in mind that nothing is said between the contracting par- 
ties — when an assurance is effected — as to any return in the event 
of its being discontinued, so far at least as the contract itself goes. 
I have heard, it is true, of one instance in which the sums to 
be allowed, at Yhe expiration of successive intervals, were endorsed 
upon the policy ; but the practice, I believe, no longer exists. No 
doubt, however, the allowance under certain restrictions of some 
return in such cases has become all but universal. Were it other- 
wise, it could scarcely be claimed as a matter of right. The option 
given, on one side only, to break off the contract at pleasure, would 
seem to be a sufficient condonation, especially when it is considered 
that the other is exposed by it to no little disadvantage. Never- 
theless, the practice, as I have said, has obtained such general 
sanction, that it would be useless at the present time to gainsay 
it ; and all we can do is to put it under such proper regulations 
as the circumstances may seem to require. 

Referring, then, to the terms of the contract, (which we will 
first suppose to be with a strictly Proprietary Company,) the assured 
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agree to pay annually sums which we may consider as comprising 
a provision for the amount assured, and a contribution to profit 
and expenses. Now, so long as the contract is maintained, it is 
evident that the assurers must be content, whether that part of 
the premium which they assumed would be sufficient for the risk 
turns out to be so or not ; in other words, whether their profits 
prove to be as great as they anticipated or otherwise. But if 
one of the contracting parties seeks to withdraw from his engage- 
ment, it seems highly reasonable that the other should avail him- 
self of the opportunity to see how far his anticipations have been 
realized, and seek to retrieve his position should they not have 
been so. If, upon investigation, it should appear that the events 
have corresponded with the assumptions made at the outset, then 
the assured would seem to be fairly entitled to the proceeds of 
that part of his payment intended as a provision for the amount 
assured, — subject however, in every case, to a certain deduction to 
be hereafter mentioned. If, on the other hand, the events have 
not corresponded, then the assurers would, I think, be justified in 
resorting to such changes as would make the event square with 
the assumptions. That is to say, if the elements assumed were 
p' x , A' X) and <j>,* and it should be found that they turned out to 
be p" x , A" x , and <j> ; then, instead of allowing at the end of n 
years (p' x + n — p'x) (1 + &■'# + „) for the surrender, it would be fair 
to reduce such allowance to (p" x + „ — p" x ) (1 + A" x+n ) — (p" x + 
tj> — p x ) a" ; p x being the premium charged, and a n the amount at 
the rate of interest realized of £1 per annum in n years. This 
would be no more than a fulfilling of the intention of the original 
agreement, and could not be reasonably objected to by the retiring 
policy-holder.f 

In a Mixed Proprietary Assurance Company, as it is called, the 
same reasoning would apply ; except that the part of the premium 
intended as a provision for the additions to the policies, or so much 
of it as might not be required for the proprietors' profit and the 
expenses, could not be taken into account, — inasmuch as any varia- 
tion in it, caused by the variation in the premium for the risk, 
would always be met by a corresponding one in the amount of 
the additions, supposing such additions to be made on the correct 
principle. This will be rendered clearer by considering, that in a 
Company so constituted, the premium should never be less than 

* The provision for contingencies other than the risk. 

t This retrospective process is necessary, also, to place all who retire on an 
equal footing. 
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that required for the risk, the proprietors' profits and the ex- 
penses ; whilst whatever more than this is paid will appear in the 
shape of an addition to the assurance, — the value of which will of 
course have to be taken into account in the price allowed for the 
surrender. Hence, in the expression, 

(p"* + »—p"») (1 + &■"* + «) — {p" x + <\f — p x ) a", 

if p'x + <j>' be less than p x , the subtractive part will become -f- 
\_p x — {p" x + $')] a", and should pretty nearly represent the value 
of the additions. If the two be equal, it will indicate that the 
premium received has been sufficient for the risk, expenses, and 
profits, and for no more ; and if p" x + tf be the greater of the 
two, it will show that the premium received has not been suffi- 
cient for these, and the deficiency will have to be made good 
accordingly. 

In a strictly Mutual Assurance Company, the premium should 
be sufficient at least for the risk and expenses ; and consequently 
in this case ty' will represent the latter only. With this difference, 
all which has been said in the case of the Mixed Proprietary Com- 
pany will equally apply to the Mutual. 

Thus far, then, the rights of the contracting parties will be 
fairly adjusted by these arrangements. But, although we provide 
in this manner against past inequalities, we have not embraced all 
the considerations which naturally present themselves under such 
circumstances. It is to be remembered, that the withdrawal of 
one member from an association of the kind in question operates 
with considerable disadvantage as regards those who remain : the 
numbers, being fewer, are subjected to a greater degree of fluctua- 
tion, and have*a larger proportion of the expenses to pay. It is 
to be apprehended, too, that those who do retire are generally lives 
of the best class ; and that the mean duration of the lives of the 
remnant is in this way somewhat lessened. To measure these 
effects with any degree of accuracy is scarcely possible. They 
will evidently vary with the numbers which constitute any given 
Society, with the class of lives which are comprised in it, and with 
the nature of the business it transacts. It seems, therefore, that 
all we can do is to assign a certain limit to the loss thus sustained, 
and which shall be of such a nature as to operate fairly in every 
case. Such a limit is naturally suggested by the considerations 
we have been occupied with. I have endeavoured to show that, 
as regards the past, the equity of the case is no more than met by 
making such a deduction from the sum reserved for the claim as 
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will re-establish the conditions originally bargained for ; and I see 
no better way of providing against the evils we are now discussing, 
than to make a similar deduction as regards the future. In other 
words, I would propose that the Office should retain in all cases of 
surrender the value of $' for the whole duration of the life ; that is 
to say, its amount improved at the real rate of interest up to the 
time of withdrawal, and its present value at the like rate of inter- 
est for the remainder of the life. 

The general expression for the value of the sum to be allowed 
would thus be 

.!>"* + » -{p". + <t>')~\ (1 + A "* + ») - (A + *'-/>#) «", 
where in a Mutual Company <$! would denote the provision for 
expenses merely ; and in a Proprietary or Mixed Proprietary one, 
that for the expenses and proprietors' share of surplus, whatever 
that might be. 

This expression would of course include the value of any addi- 
tions made to the assurance; but it will no doubt be better to 
substitute for the value of them thus found, that determined in 
the usual way. 

I shall now proceed to give a few instances of the application of 
this theory, and, with a view to throw a little more interest into 
the investigation, will endeavour to show its operation in such 
Societies as the "Equitable" and the "Law," the one a Mutual, 
and the other a Mixed Proprietary Assurance Company;* assum- 
ing that in both the progression (as I will call it, for the sake of 
avoiding repetition,) is really such as would obtain from a rate 
of mortality corresponding with Mr. Davies' table, and a rate of 
interest of Z\ per cent, per annum. 

Beginning, then, with the "Equitable," and supposing that 
$ = - 100,t the provision in each ,=6100 assurance for the ex- 
penses, the results at the expiration of ten years would be as 
follows : — 



* I cite these two Companies as being of a class "sans peur et sans re- 
proehe." 

t This is more than the sum required at the present time. For the 
amount assured is, I believe, about ,£8,000,000 which at - 100 per cent, would 
give £8000 for the expenses per annum. 
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The sums in the last column but one are exclusive of the value 
of the bonus for the sake of comparison. As I have said, the latter 
ought to correspond nearly with the amount in the fifth column, 
since the one is really nothing more than the result or consequence 
of the other. 

In such an Office as the "Law," the nature of the contract 
would justify the retention of such part of the premium as was 
intended for the proprietors' share of profits, as well as the ex- 
penses. Let us assume that these two portions of the premium 
are correctly represented by the decimal fractions -250 and "240.* 
The results, under similar conditions to those I have selected in 
the case of the " Equitable," would be as follows : — 
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From these few examples, it will readily be seen that the value 
of a policy to be surrendered would, in accordance with the prin- 

* The amount assured in this Company is not stated. If we suppose it to 
be about £7,500,000, — £-240 per cent, would give £18,000 per annum (the 
expenses including commission) ; and £-250 per cent, would yield £18,750 
per annum, which improved at 3h per cent, for seven years would amount to 
somewhat more than £145,656, the proprietors' share of the surplus accrued 
in 1847. It may at once be gathered from this, that the "progression" was 
much more rapid than that assumed, since p", must have been equal to p r — 
1-490, supposing the above items to be correctly quoted. 
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ciples I have been advocating, be generally very different from that 
usually stated as such at the present day. Nevertheless, I would 
submit that the principles are sound, and should be as far as is 
practicable adhered to. They demand no more than that the value 
in question should depend, amongst other considerations, upon the 
constitution of the Company with which the contract is made, its 
progress or condition in the interval between the commencement 
and termination of such contract, and the degree of abruptness 
with which this last is brought to a conclusion, — elements which, 
it can scarcely with justice be denied, should enter into the deter- 
mination of such a question. 



On the Contrivances required to render Contingent Reversionary 
Interests Marketable Securities. 

[Continued from No. 3.] 

1 HE third question proposed to Mr. Sang is as follows : — 

B, aged 30, requires an advance of £100 • and in consideration 
thereof, offers to pay to the lender an annuity during his life after 
A's death. Required the annuity to be demanded, and the sum to 
be assured. 

The point here proposed for consideration is not the mere 
amount of the annuity to be charged, the computation for which is 
sufficiently simple, but the nature and amount of the assurance. 

An annuity, to be paid at stated terms during B's survivorship 
of A, is now worth £4*981 for each £1 of annuity, computations 
being made at 6 per cent. Hence, for a present advance of £100, 
an annuity of £20*076 would need to be secured out of the rents, 
supposing that no reassurance is required. 

It is by no means an easy matter to discover any principle which 
ought absolutely to determine the nature and amount of the assur- 
ance. If we suppose that the principle which is to be followed out 
is that of converting a contingent into an absolute reversion, we 
may reason as below. 

Let C be the residuary legatee of a large property burdened 
with an annuity during the life of A, and thereafter during that of 
B. The present value of the two annuities forms a burden on the 
property, which burden is gradually removed until it be altoge- 
ther extinguished. The extinction of that burden may thus be 



